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SOME REFLECTIONS UPON BOTANICAL 
EDUCATION IN AMERICA 1 

In the address with, which he welcomed 
the American Association for the Advance- 
ment of Science to Columbia University- 
three years ago, President Butler centered 
his remarks on a matter of the first scien- 
tific and educational importance. He said, 
in effect, that for a quarter century he had 
been a close and friendly observer of the 
progress of the sciences in education, that 
during this time he had seen them win 
almost complete recognition and oppor- 
tunity, but that he was obliged to confess 
to some disappointment at the results. He 
was not referring to the sciences in tech- 
nical education, for in this field their status 
is satisfactory, but to their position in gen- 
eral or cultural education. He did not 
presume, he said, to suggest either an ex- 
planation or a remedy, but he submitted 
the matter to the consideration of his expert 
audience. These words of this eminent 
educational observer touched an answering 
chord in my own thoughts, and since that 
time I have found, by inquiry among my 
colleagues, that he voiced a feeling quite 
general among scientific men themselves. 
It seems, therefore, to be a fact that the 
sciences, although dealing in knowledge of 
matters of the greatest immediate interest, 
and although concerned with the most ele- 
mental of all trainings— that in the cor- 
related use of hand, eye and mind— are still 
of mediocre efficiency as factors in general 
education. I propose now to discuss briefly 
the reasons I have been able to find for this 

1 Address of the retiring president of the Botan- 
ical Society of America, delivered at Boston, 
December 28, 1909. 
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undesirable condition of a part of our sci- 
entific affairs, and to suggest, with partic- 
ular reference to our own beloved science, 
some remedy therefor. 

It will help to clarify our problem if we 
can come to an understanding upon certain 
points in the general relations of the sci- 
ences to education, the first being this — 
what place ought the sciences to have in 
education ? I think we shall agree that the 
sciences can never, under any circum- 
stances, hold a place in education nearly as 
prominent as that of the humanities. Man 
is not primarily a reasoning but a feeling 
being. As a philosopher has expressed it, 
"few men think at all and they but sel- 
dom. " Hence the great majority of people 
in most part, and all people in some degree, 
can best be reached and influenced by 
studies which appeal primarily to the feel- 
ings, that is, by the humanities, while it is 
only a minority which can best be reached 
by studies appealing chiefly to the reason— 
that is, by the sciences and mathematics. 
But a minority has rights, and those to 
whom the sciences especially appeal, and to 
whom therefore they are of the higher cul- 
tural value, are just as entitled to efficient 
instruction in their subjects as are the 
majority in theirs. The sciences must al- 
ways hold, from their nature in conjunc- 
tion with that of humanity, a position 
quantitatively inferior to that of the hu- 
manities, but they are entitled to a quali- 
tative equality of educational rank and 
opportunity. This they do not yet possess, 
and it is alike our duty and our interest to 
see that they shall. 

A second point of importance in the gen- 
eral relations of the sciences to education is 
involved in the fact that the times them- 
selves are a bit out of joint, educationally 
speaking. This is not a matter of indi- 
vidual opinion, but of well-nigh universal 
agreement. The recent addresses of our 



younger college presidents have united in 
expressing dissatisfaction with the results 
derived from our superb educational equip- 
ment, while the remarkable declaration of 
principles of the National Educational As- 
sociation, issued a year and a half ago, rec- 
ognizes an equivalent condition for the 
schools. It is a fact that our students as 
a whole have many hazy impressions but 
little exact knowledge, are habitually inac- 
curate even in the three r's, and have too 
little regard for intellectual matters. The 
cause of it all is obvious enough. Our 
education, step by step with our modern 
life, has become luxurized. Its features 
disagreeable to young people have been 
sedulously softened, their whims are de- 
terminants of educational programs, and 
the responsibility for learning has been 
largely shifted from them to their teachers. 
The wise Mr. Dooley has the modern col- 
lege president say to the incoming fresh- 
man: "What branch iv larnin' wud ye 
like to have studied f 'r ye be our compitint 
profissors?" and his humor as usual illu- 
mines a central kernel of truth. The 
trouble with our education is this, that it 
needs more starch ; yea, it needs a bit more 
blood and iron. It ignores the fact that, 
with the mind as with the body, it is only 
through effort that strength can be gained, 
and through responsibility that character 
can be formed. It is not more work our 
students need, but work of a kind which 
does more to inculcate a willingness for ef- 
fort, and pride in a Spartan devotion to 
duty— of a kind which enkindles in the 
heart of youth the precious spark of intel- 
lectual ambition. I would not exaggerate 
the defects of our present-day education. I 
know they do not go to the vitals, and 
certainly they are more serious in some 
places than others. But this granted, 
there yet remains too great a deficiency, 
especially in educational morale. Our col- 
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leges are not going to the dogs, but they 
certainly permit some very queer mongrels 
to roam at large on the campus. 

Now the application of these remarks to 
our present problem is doubtless sufficiently 
plain. In an educational system which too 
much permits inaccuracy of work, indefi- 
niteness of knowledge, avoidance of effort, 
and whimsical selection of studies— in such 
a system the sciences, whose essence is care, 
exactness, persistence and consistency, have 
not a wholly fair chance. One of the prin- 
cipal reasons, therefore, why the sciences 
do not loom larger in present-day educa- 
tion is the fault of that education and not 
of the sciences. 

A third point of importance in the edu- 
cational status of the sciences is involved 
in the fact that they have not as yet had 
time to become organized and standardized 
for their most effective educational use. 
The humanities have behind them so many 
generations of experience that they are now 
measurably standardized throughout, and 
offer a continuous and suitably-graded 
training from kindergarten to college. But 
the sciences as laboratory-taught subjects 
are not much more than a single generation 
old, and many of their problems are still 
unsettled. In the higher grades our teach- 
ing is better than in the lower, while, as 
everybody knows, we are still far from any 
consistent and continuous system of in- 
struction in nature knowledge in the lower 
schools. Just here lies a great weakness of 
scientific education at the present day, for 
students too often are sent into high school 
and college not only, without the positive 
advantage of good early training, but even 
with a prejudice against a kind of activity 
of which they have had little, or too often 
an unfortunate, experience. This condition 
is inevitable to the youthfulness, education- 
ally, of the sciences, and will be remedied 
in time. 



The last point I would mention in the 
educational relations of the sciences to the 
older subjects is this, that the sciences are 
under some minor disabilities from which 
the others are free. These center in the 
laboratory, and are connected in part with 
the fact that the laboratory type of study, 
with its mechanical manipulation, its fixed 
hours and methods of work, and its abso- 
lute requirement of independent observa- 
tion, is distasteful to the great majority of 
persons, who, whether by natural inclina- 
tion or acquired habits, prefer to absorb 
their knowledge in physical ease, by meth- 
ods which can be lightened by the wits, and 
from printed books upon which they can 
lean for authority. Again, laboratories 
are expensive, much more expensive than 
the equipment of the other subjects. This 
acts as a check to the sciences all along the 
line, while in poorer communities it is often 
determinative against their introduction at 
all. 

Now it may seem, at this point, that I 
have needlessly infringed on your patience 
and my own allotment of time in thus 
enumerating such obvious matters, but in 
truth I have had a good object, which is 
this: I wish to emphasize that all of these 
disabilities under which science-teaching 
now labors, these elements of our problem 
which are not our own fault and for the 
most part are beyond our control, and the 
list of which I have made as long as I could, 
—all of these taken together go only a very 
small way towards explaining the deficiency 
of the sciences in education. This defi- 
ciency, I believe, is for the most part our 
own fault and removable, and it all centers 
in this, that we are not teaching our sub- 
jects properly. And now I have reached 
the real theme of my present address. 

Whenever we are faced by any large 
problem, we tend to seek its solution in 
some single great factor. Yet, as the phe- 
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nomena of our own science so often illus- 
trate, the solution is as likely to be found 
in the cumulative action of several small 
causes, and such I believe to be true of the 
problem before us. These causes are some 
four in number, of which the first appears 
to be this— we are not faithful to the genius 
of our subject. 

The genius of science consists in exact 
observation of real things, critical com- 
parison of actual results, and logical testing 
of the derived conclusions. The educa- 
tional value of science consists in a training 
in these things, and our teaching should 
reflect them. Yet in fact in too great part 
it does not. For one thing we have joined 
in the rush to render our subjects popular, 
a spirit which is one of the pernicious by- 
products of the elective system under which 
most of us work. Our subjects being elect- 
ive, students will not take them unless they 
are made attractive : our success as teachers 
is largely judged by the number of stu- 
dents we can charm into our courses: our 
colleagues stand ready to cry "snap" to 
any course which grows faster than they 
can see cause for : therefore the logical pro- 
cedure for the teacher is to draw great 
numbers but keep them complaining of the 
work, and he is the greatest teacher under 
this system who can attract so many stu- 
dents that a new building must be provided 
immediately, while their lamentations over 
the difficulty of the course are loud enough 
to reach the ears of all of his colleagues! 
Now this condition can be attained with 
quantity, though not with intensity, for 
most students will not elect a course in- 
volving intensive work which they can not 
escape, but they are willing to elect one in 
which the work may be eased by the wits, 
no matter how copious the irrigation of 
information may be. Just here indeed is 
a very fundamental trouble with our educa- 
tion in general. "We are teaching our stu- 



dents to gobble when they need to be taught 
to fletcherize. 

Another phase of our treason to the 
genius of science is found in the belief and 
practise of some teachers that broad gen- 
eralizations are the true aim of elementary 
teaching. I know a recent elementary text- 
book in which the author laments that 
"some teachers do not yet understand the 
importance of imparting to beginners a 
general rather than a special view point." 
And I could cite many passages to show a 
belief of this and some other teachers that 
subject matter, accuracy in details, and 
other fundamental verities of science, are 
not important in comparison with view- 
points and outlooks on life and that sort 
of thing. In my opinion there can be no 
greater educational error. There is no 
training which American youth needs more 
than that in a power to acquire knowledge 
accurately and to work details well. Dis- 
regard for particulars and a tendency to 
easy generalities are fundamental faults in 
American character, and need no cultiva- 
tion, but, instead, a rigorous correction. 

Another phase of our disregard of the 
genius of science is found in the bad char- 
acter of some of our elementary teaching. 
Our plant physiology in some cases is so 
erroneous that it is only the general bad- 
ness of our teaching which saves us from 
the humiliation of having our errors 
pointed out by those we are trying to teach. 
Our elementary experiments ought to be 
conducted in the spirit of rigid control, just 
as carefully as in any investigation. The 
motto in the experimenting recommended 
by our text-books seems to be, "the easiest 
way that will give a result in agreement 
with the book," and we seem not to care 
whether that result is logically or only acci- 
dentally correct. In this spirit is the use 
of make-shift and clumsy appliances in- 
stead of accurate and convenient ones, 
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something which is justifiable only when 
no better can possibly be had. Such slip- 
shod and inaccurate ways are not only 
wasteful of time and effort, but are actually 
pernicious because they inculcate a wrong 
habit and ideal of scientific work. I do 
not mean at all, here or anywhere, that 
young pupils should be made to study ad- 
vanced scientific matters or to use technical 
methods, but simply that the treatment of 
their subjects according to their grades 
should be strictly scientific in spirit as far 
as it goes. Moreover, any attempt to avoid 
this spirit is the more unfortunate because 
needless, for as a matter of fact the great 
majority of young people respect exactness, 
and really like to be made to do things well. 
They do not like the process at first, and 
will avoid it if they can, but they like the 
result, and if the process be persisted in 
they come in time also to like that. 

In a word the first great need of our 
^science teaching is to make it scientific. 

The second of the four principal causes 
of our inferior teaching is this, we take 
more thought for our subject them we do 
of our students. In the graduate teaching 
of a university this attitude is logical, but 
in college and school it is wholly wrong. 
I think we may express the matter thus, 
that any teacher who is more interested in 
his subject than in his students is fit only 
for a university. It is, I am sure, some- 
what more characteristic of scientific than 
of other teachers that they tend to shut 
themselves up in their subjects, and to 
withdraw more than they ought from the 
common interests, duties and even ameni- 
ties of the communities in which they live. 
For this, of course, the very attractiveness 
of science is largely responsible, because to 
those who have once passed the portals, 
science offers an interest so vastly and pro- 
foundly absorbing that all other matters 
appear small by comparison; and we are 



apt to conclude that the nobility and benefi- 
cence of such a mistress are sufficient justi- 
fication for a complete immersion in her 
service. We forget that science has no 
existence apart from humanity, and no 
meaning unless contributory, however indi- 
rectly, to human welfare and happiness. 
And it should be emphasized to every 
young teacher that success in science teach- 
ing, as in so many other occupations, is 
well-nigh in direct proportion to one's 
ability to influence people. Our science 
teaching would be better if our teachers 
trusted less to the abounding merits of 
their subjects, and more to the qualities 
which personally influence young people — 
the sympathetic qualities involving interest 
in their pursuits, the diplomatic qualities 
involving the utilization for good purposes 
of the peculiarities of human nature, the 
perfecting qualities involving the amenities 
and even the graces of life. There is no 
inconsistency between these things and the 
preservation of the scientific quality of the 
teaching. It is simply a question of the 
presentation of science in a manner which . 
is humanistic. It is the gloving of the iron 
hand of the scientific method by the soft 
velvet of gentle human intercourse. Sci- 
ence is the skeleton of knowledge, but it 
need lose nothing of its strength and flexi- 
bility if clothed by a living mantle of the 
human graces. It is idealism with realism 
which is demanded of the science teacher, 
and if some one would rise to say that this 
union is logically impossible I would an- 
swer, that many a problem of this life 
unsolvable by the subtleties of logic can be 
settled by robust common sense. 

Of our over-neglect of the personal pe- 
culiarities of our students I know several 
illustrations, but have space only for one. 
Young people appear to have in them 
some measure of Nageli's innate perfecting 
principle, which leads them upon the 



326 



SCIENCE 



[N. 8. Vol. XXXI. No. 792 



whole to respect and like those things 
which are good and clean and dignified, a 
feeling which manifests itself in their 
strivings after good clothes, good society 
and things supposedly artistic, not to men- 
tion innumerable longings after the lofty 
■unattainable. Now a dirty or carelessly- 
managed laboratory is a direct shock to 
this feeling, and most scientific laborato- 
ries sin in these features. I believe there is 
no part of a college or school equipment 
which ought to be prepared and managed 
with more care than a scientific laboratory. 
Efficiency for its" purpose is of course the 
first requisite of any laboratory, but in 
college or high school that efficiency should 
be secured with attention to the utmost of 
pleasing effect, in the direction of a large 
simplicity, evidence of care for each fea- 
ture, and an atmosphere of spacious and 
even artistic deliberation. As an example 
of what can be done by good taste to give 
a pleasing setting to the most unpromising 
objects, I commend the New York Zoolog- 
ical Park, which embodies an idea much 
needed in most of our botanical institu- 
tions. "We ought not to permit the accumu- 
lation of dusty and disused articles around 
laboratories any more than around libra- 
ries: our teaching museums should con- 
tain no crowded accumulations of half- 
spoiled specimens in leaky green bottles, 
but only a selection of the most important, 
and those in the best of receptacles well 
labeled and tastefully displayed. Our 
experiments with plants should not ex- 
hibit dirty pots on untidy tables, but every 
plant should present an aspect suggestive 
of considerate care, while all the surround- 
ing appliances should glitter with clean- 
ness and stand on a spotless table widely 
enmargined with space and neatness. One 
of my friends in a neighboring college has 
said of the methods of my laboratory that 
they savor of the old maid. I take pride 



in this compliment, for it shows I am 
advancing. All of these qualities of care, 
neatness, concentration upon a few large 
and worthy things, can be made to appeal 
greatly to youth, as I have learned from 
experience. Besides, they are scientific, 
and they are right. 

There is yet one other phase of this sub- 
ject of humanism in science teaching 
which I wish to emphasize. I think we do 
not make enough use in our teaching of the 
heroic and dramatic phases of our science, 
of the biography of our great men and the 
striking incidents of our scientific history. 
I know that their use is attended with dan- 
gers, dangers of false sentimentalism, of 
substitution of weak imagery for strong 
fact, of complication with religious preju- 
dices; and they should therefore be intro- 
duced only as the teacher grows wiser. 
But when the tactful teacher can employ 
them to touch the higher emotions of his 
students, he should do so. The imagina- 
tion is as necessary a part of the equipment 
of the man of science as of the man of let- 
ters or of art, a matter which has been il- 
luminated with all his usual skill by Presi- 
dent Eliot in his great address on the new 
definition of the cultivated man. When 
Darwin wrote his famous passage on the 
loss of his esthetic faculties he was a little 
unfair to his science and a good deal un- 
fair to himself. For he never mentioned 
the compensation he had found in the in- 
tensity of lofty pleasure derived from his 
acquisition of new truth. Science hath her 
exaltations no less than poetry, music, art 
or religion. Not only is the feeling of ela- 
tion which comes to the scientific investi- 
gator with the dawning of new truth just 
as keen, just as lofty, just as uplifting as 
that given by any poetry, any music, any 
art, any religious fervor, but they are, in 
my opinion, the same in kind. There is but 
one music heard by the spirit, and that is 



March 4, 1910] 



SCIENCE 



327 



in us, whether it seem to come from the 
spheres, from the lyres of the muses, or 
from the voices of angels, and it gives 
forth when the last supremest chord in the 
soul of man is touched, it matters not by 
what hand. 

We come now to the third of the causes 
which make our teaching of science defect- 
ive, and it is this — we put our trust too 
much in systems and not enough m per- 
sons. And of this there are many evi- 
dences. For one thing we rely too much 
on a supposed virtue in buildings and 
equipment, though in this we but share the 
spirit of our machinery-mad day and gen- 
eration. It is much easier for us Ameri- 
cans to obtain great laboratories and fine 
equipment than to make good use of them 
afterwards, and nowhere among us do I 
see any signs of a Spartan pride in attain- 
ing great results with a meager equipment. 
Moreover, we make a deficiency of equip- 
ment an excuse for doing nothing. As one 
of the most brilliant of American botanists 
once said, some persons think they can do 
nothing in the laboratory unless provided 
with an array of staining fluids which 
would make the rainbow blush for its 
poverty. A second evidence of our confi- 
dence in systems is found in the easy 
insouciance with which university pro- 
fessors proceed to write text-books for 
high schools. The only qualification the 
most of them have therefor is a knowledge 
of their subject, and they seem to regard 
any personal acquaintance with the pecul- 
iarities of young people, and with the 
special conditions of high school work, as 
comparatively negligible. In consequence 
these books are necessarily addressed to 
some kind of idealized student, usually a 
bright-eyed individual thirsting for knowl- 
edge. This kind does exist, but in minor- 
ity, whereas the real student with which 
the high school must deal is one of a great 



mass willing to learn if it must. Confir- 
mation of the correctness of my view that 
knowledge of students is as important as 
knowledge of subject for the writing of a 
high school book is found in the fact .that 
the author of the botanical text-books 
most widely used in the high schools 1 of 
this country has had only a high school 
experience. Another phase of our belief 
in the sufficiency of systems is found in the 
utterly unpractical character of many of 
the exercises or experiments proposed for 
the student in some of our books. These 
recommendations have obviously been 
worked out in the comfort of the study 
chair, and have never been actually tested 
in use by their suggestors; yet they are 
presented in a way to make the student 
feel that he is either negligent or stupid if 
he fails to work them. These theoretically 
constructed schemes for elementary teach- 
ing, and these recommendations of untried 
and impracticable tasks for students, some- 
times run riot in company with sweeping 
denunciations of our present laboratory 
courses, and suggestions for their replace- 
ment by hypothetical field courses, utterly 
regardless of the fact that the former, 
whatever their faults, have been evolved 
in actual administrative adaptation to the 
real conditions of elementary work, while 
the proposed substitutes are wholly un- 
tried, and in the light of actual conditions, 
wholly impracticable. 

On the other hand, there is one particular 
in which we have not system enough, and 
that is in the standardization of nature 
study and elementary science courses. I 
have already mentioned the advantage 
the humanities have in the approxi- 
mate standardization of their instruction 
throughout the educational system, and 
towards this end for the sciences we ought 
to bend every effort. For one thing we 
should give all possible aid and comfort 
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to our nature-study experts in their efforts 
to develop a worthy system of nature study 
in the grades. Again, the peculiar relation 
of preparatory schools to colleges in this 
country makes it imperative that we de- 
velop standard elementary courses which 
any school can give with assurance that 
they will be accepted for entrance to any 
college. Happily we are here upon firm 
ground, for we already possess such a 
standard course, or unit, in that formu- 
lated by a committee of botanical teachers, 
now the committee on education of this so- 
ciety. This course is formulated upon the 
synthetic principle, that is, it selects the 
most fundamental and illuminating mat- 
ters offered by the science without regard 
to its artificial divisions, and combines 
these in such manner as to make them 
throw most light upon one another. Its 
adaptability to our conditions, and its ac- 
ceptability to our best educational opinion, 
is shown by several facts, by its adoption 
as the unit by the college entrance exami- 
nation board which has been holding ex- 
aminations upon it all over the country 
for six years past, by its use in innumer- 
able high schools, by the agreement be- 
tween its plan and that of all of the recent 
and successful text-books, by the final 
disappearance of all influential opposition 
to it, and lastly by the substantial con- 
currence of the unit now in formulation 
by the teachers of the middle west. With 
so firm a foundation in a plan we ought to 
be able to unite on perfecting details. 
There is no inconsistency between such 
standardization as this and the greatest 
freedom in teaching. The optical power 
of the microscope has not been injured by 
the standardization of its form and screw- 
threads. 

I come now to the fourth of the reasons 
why our science teaching is defective, and 
that is the most vital of all. Our method 



of training teachers is wrong. I believe it 
is true that in general our educational ad- 
vances work down from above— from uni- 
versity to college, from college to high 
school and from high school to the grades ; 
and in a general way each of these institu- 
tions is the finishing school for teachers of 
the grade below. Now the work of our 
universities is for the most part admirable 
in every way, but they are not good train- 
ing schools for college teachers. One of 
the greatest of our college presidents lately 
remarked that the principal obstacle in the 
way of making a college what it ought to 
be is the difficulty nowadays of securing 
the right kind of teachers. "We have to 
take them as the universities supply 
them," he said, "and then make them into 
good college teachers afterwards." The 
defects of the universities in this respect 
are two-fold. First they are training stu- 
dents only for their own kind of activity, 
in which everything centers, very prop- 
erly, in research: and second, they are 
omitting to teach divers matters very es- 
sential for the college teacher to know. 

That our universities make research the 
central feature and great leading method 
of their training of graduate students is 
natural, logical and correct, so far as train- 
ing for their own kind of activity is con- 
cerned; but it ignores the fact that only 
a minority can remain in that work. The 
justification of the training of all by a 
method which is correct only for a minor- 
ity is usually expressed in this form, that 
he is the best teacher who is an active in- 
vestigator. Now if this is qualified by the 
proviso, "other things being equal," it is 
approximately true; but in fact other 
things very rarely are equal, and in the 
matter under discussion they are pro- 
foundly unequal. In my opinion the im- 
position upon all university students of 
the university research ideal is doing vast 
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harm to our teaching in college and there- 
fore in high school. For one thing, it 
sends out ambitious young men imbued 
witn the feeling that they must maintain 
their research at all costs, or else forfeit 
the good opinion of their teachers, the 
possibility of membership in the best scien- 
tific societies, and especially any chance 
for a call to university work, though this 
latter point should not be given great 
weight, since to a person with a liking for 
teaching a good college offers as attractive 
a career as a university. In consequence 
there is continual pressure on the teacher 
to subordinate his teaching to research. 
Now in college and high school this is 
wrong, ethically and practically. A col- 
lege teacher is never engaged for research, 
but for a very different purpose, and it is 
his first duty to carry out that purpose to 
the very best of his ability. If there is any 
man who can carry on active investigation 
and at the same time do college or high 
school work as well as if he were concen- 
trating wholly on that, the man is fortu- 
nate, and so is the institution which has 
him. But in fact this can rarely be true. 
For one thing, the limitations of time and 
strength prevent it in most cases ; and for 
another, the qualities and temper required 
for the two activities are not only differ- 
ent but somewhat antagonistic. Eesearch 
requires concentration, and much consecu- 
tive time fixed by the nature of the work, 
while the teacher must be ready for con- 
stant interruptions, and must regulate his 
time to fit the schedules of his students. 
To one immersed in the crucial stage of an 
investigation the little troubles of students 
seem absurdly trivial, if not stupid, and 
under their application for aid he is al- 
most more than human if he can keep a 
sweet temper and not answer with repel- 
lant brusqueness. To the good teacher, the 
troubles of students are never trivial, but 



rather are welcome as means to the ad- 
vancement of his particular interests. 
Furthermore, I believe that the research 
ideal imposed on all men trained in the 
universities is the cause not only of much 
injury to teaching, but of much unhappi- 
ness to teachers. For if the teacher be 
conscientious, and gives his first strength 
to his teaching, he is soon doing his re- 
search upon the ragged ends of his nerves. 
I venture to say that many a teacher to- 
day is wishing he could afford to abandon 
all attempts at abstract research and turn 
whole-souled to his teaching and matters 
connected therewith. And when, indeed, 
he does so, he finds his happiness and his 
usefulness alike immensely augmented. 
I know this is true, for I have been through 
it. It took me many long years to free 
myself from the feeling that I must con- 
tinue research or else sacrifice the good 
opinion of my colleagues. But I am free, 
and in the two or three years I have been 
so the added keenness of my pleasure in 
my teaching, and in various activities re- 
lated thereto, has been such as to make me 
feel like a Sinbad who has dropped his old 
man of the sea. And if there are any 
among you who believe that I stay in a 
society given to research only under false 
pretenses, I ask you to have patience a 
little, for I purpose to try to convince the 
society that its rules ought so to be altered 
as to make teaching, of approved merit and 
service, a sufficient qualification for mem- 
bership. Meanwhile I advise all of my 
colleagues engaged in collegiate work to 
join in my declaration of independence. 
Let us show the universities that teaching 
hath her victories no less than research. 

But now I am going to qualify a little. 
When I say research I mean abstract re- 
search, of the university type, the kind 
which has place on the skirmish line of the 
forefront of advancing knowledge. In 
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truth I agree that he is the best teacher 
who is also an active investigator, but I 
maintain that in the case of college teach- 
ers the investigation ought to have some 
kind of connection with the teaching. This 
is entirely possible, for a vast and fruitful 
field for research lies open in educational 
organization, in the introduction of more 
logical, useful and illuminating topics, ex- 
periments and methods, in the fitting of 
science better to the growing mind, in 
local floras and the natural history of com- 
mon plants, in ways for better collation 
and diffusion of knowledge. After all, it is 
the spirit of investigation that is the mat- 
ter of value to the teacher, not the results. 
A contemplation of the status of much of 
the investigation put forth by busy teach- 
ers somehow seems to suggest a saying of 
one of our senior botanists, who was in his 
youth somewhat of a botanical explorer, 
and always a genial wit. Apropos of the 
making of bread in camp he has been heard 
to remark that "it may not result in very 
good bread, but it's great for cleaning the 
hands." In investigation as elsewhere, re- 
sults are most surely and economically won 
by experts, selected, trained and devoted 
to that work. The college teacher would 
do better not to waste his strength on a 
field in which he can be little better than 
an amateur, especially when there lies open 
another in which he can himself be an ex- 
pert, and that is in educational-scientific 
investigation. 

From this which the university ought 
not to do, I turn now to things which it 
leaves undone. It is not giving to those 
who are to be college teachers certain 
knowledge and training which are indis- 
pensable to good teaching. Thus, it does 
not insist that they shall know the common 
facts about the familiar plants around 
them. The old type of botanical course, 
consisting in the study of the morphology 



and identification of the higher plants, is 
gone forever, not because it was not good, 
but because the expansion of knowledge has 
given us something still better. Yet the 
knowledge involved in the old course is in- 
dispensable to every teaching botanist, and 
I would have a requirement made that no 
person could be recommended as a com- 
petent botanical teacher for a college until 
he had spent at least two summers of active 
field work on the critical study of some 
flora. Again, most of our university- 
trained teachers know nothing more of the 
historical or biographical phases of the 
sciences than they may have picked up inci- 
dentally. Yet for purposes of teaching, a 
knowledge of the history of the science 
itself, and of its relations to other great 
matters, is vastly important, in part for the 
favorable background it offers for the 
projection of our present-day knowledge, 
and in part for the purpose of placing the 
dramatic, heroic and humanistic aspects of 
the science at the disposal of the teacher. 
Again, the teacher may go forth from the 
university without any other than the most 
fragmentary knowledge of laboratory ad- 
ministration, although there is a rapidly de- 
veloping technique of efficient and econom- 
ical management of laboratory construction, 
furniture, apparatus, supplies, materials, 
manipulation ; and the lack of any training 
in these is one reason why our science is so 
often disgraced, and our influence weak- 
ened, by slovenly botanical laboratories. 
Again, the teacher takes up the instruction 
of young people without any knowledge 
whatever of the results, very valuable, all 
imperfect though they still are, which have 
been won in the scientific study of the psy- 
chology of the adolescent mind. And 
finally he receives no training in the colla- 
tion and exposition of scientific knowledge, 
a subject of such importance that I shall 
speak of it in a moment apart. Training in 
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investigation he also needs, of course, and 
that he now gets with ample efficiency. We 
need a standardization of preparation for 
college and high-school teaching of the sci- 
ences, with appropriate titles or degrees. 
We are as yet far enough from such a con- 
dition, but not wholly without some prog- 
ress to record. For one university, Chi- 
cago, in its school of education, has a de- 
partment of botany and natural history, 
administered, by the way, by one of our 
members and colleagues whose accomplish- 
ments in the past give promise of great 
service to come. 

But now once more I wish to qualify a 
little. While I believe that a training in 
common knowledge of plants, in the history 
of our science, in laboratory administra- 
tion, in the psychology of youth, in the 
collation and exposition of knowledge, as 
well as in investigation, is indispensable 
to the best botanical teaching, and should 
be included compulsorily in the training 
of botanical teachers, I do not blame the 
universities for not providing such instruc- 
tion, nor am I sure that it is a correct or 
economical university function. But there 
is one thing of which I am sure, and it is 
this, that there is a place in which such 
training is practicable and wholly appro- 
priate and that place is the graduate de- 
partment of the college. 

Just here I wish to turn aside for a 
moment to consider a bit more this matter 
of training in the collation and exposition 
of knowledge. The expansion of science in 
our day has been so vast, the literature has 
become so voluminous, the specialization of 
method and thought are so extreme, that it 
is becoming a serious question how the re- 
sults of new research, when not of a sensa- 
tional nature, can be quickly, accurately and 
adequately incorporated into the general 
mass of our knowledge and made available 
to the intellectual or economic uses of our 



race. Every scientific man has witnessed the 
ignoring of new truth long after its an- 
nouncement, and the repetition of old error 
long after its disproval, not alone in pop- 
ular information and literature, but even 
in the best scientific text-books; and this 
mal-adjustment between scientific research 
and general knowledge waxes constantly 
greater. The trouble is plain ; we have no 
recognized collators of knowledge, scholars 
whose business it is to stand between the 
investigator and the general user of knowl- 
edge and to interpret correctly the results 
of the one to the other. The need for such 
service was pointed out long ago by Francis 
Bacon. In his prophecy of the future de- 
velopment of scientific knowledge, veiled 
under his story of "The New Atlantis," he 
describes the division of duty among the 
scholars of Salomon's House. He says: 

Then after divers meetings and consults of our 
whole number, to consider of the former labours 
and collections [an obvious prophesy of our scien- 
tific meetings], we have three that take care, out 
of them, to direct new experiments, of a higher 
light, more penetrating into nature than the 
former. These we call Lamps. . . . Lastly, we 
have three that raise the former discoveries by 
experiments into greater observations, axioms, and 
aphorisms. These we call Interpreters of Nature. 

To-day we have our lamps, and their 
light shines steadily and benignantly forth. 
We call them universities. But where are 
our interpreters of nature? Though we 
need them, we have them not. They should 
be our colleges. In all of the great body 
of intellectual endeavor there is no greater 
weakness and no greater opportunity for 
service, than in the interpretation to all 
men of the results secured by research, not 
in science alone, but in other departments 
of knowledge as well. It is the absence of 
such interpreters which leaves room for the 
charlatans of knowledge, the mendacious 
reporter who uses his bit of college infor- 
mation to give a specious semblance of 
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truth to his inventions or exaggerations, 
and the nature fakir whose literary skill is 
his sole qualification. This interpretation 
of knowledge is no easy matter. Compila- 
tion will not do, for the interpreter must 
repeat observations and experiments far 
enough to give him a personal and familiar 
grasp of the materials. Nor even is a first- 
hand knowledge of the materials enough; 
he must also be able to set them forth in 
exposition with a combination of pedagog- 
ical clearness and literary force. So little 
developed is the interpretation of knowl- 
edge in comparison with its acquisition that 
although we have many strong journals 
devoted to research we have almost none 
devoted to interpretation and exposition. 
"We have two or three popular journals, 
carried on by the devotion of loyal individ- 
uals, but with all the conditions for success 
against them. A suitable journal for the 
collation, interpretation and diffusion of 
botanical knowledge can only be conducted 
by an institution whose credit is involved 
in its permanence and efficiency. It should 
be marked by dignified form, artistic dress, 
and literary grace, with departments cover- 
ing so completely their fields that no person 
with a serious interest in the science can 
possibly afford, and much less be willing, 
to be without it. Such a journal must of 
course be heavily subsidized, or endowed, 
especially at first ; but there is not at pres- 
ent any place in the educational structure 
where an endowment would tell so heavily. 
It would be worth more to education than 
the endowment of any professorship that 
I can think of, even a professorship of bo- 
tanical education in my own college. Such a 
journal should issue from a college, not a 
university. I would like to edit it, and I 
have the plans worked out in complete 
detail; but I shall not undertake it unless 
the business foundation can first be made 
secure. 



Not only does the training of interpreters 
of nature, and of other knowledge as well, 
whether as teaehers, as writers, through the 
editing of suitable journals, or other activi- 
ties, seem wholly appropriate to a college, 
but I think it would offer the colleges them- 
selves a mission which would react grandly 
on their general efficiency. There is an 
agreement that the first function of the 
college is the training of young people in 
the qualities which go to make more effect- 
ive members of organized human society. 
But there is also a general feeling that 
somehow this is not by itself quite suffi- 
cient, for while it offers a worthy and 
amply difficult educational service, it does 
not provide a sufficiently-absorbing intel- 
lectual interest. Our colleges require, for 
the maintenance of high intellectual tone, 
both of students and of teachers, some more 
vigorous intellectual resistance than under- 
graduates alone can offer. It is in response 
to this feeling that some colleges have 
established graduate work, but in all cases, 
so far as I know, of the investigation or 
university type. For such work, however, 
our students should be sent to a university, 
which can provide far better than any col- 
lege the facilities, companionship and at- 
mosphere essential to its successful pursuit. 
To encourage young people, who are never 
well informed upon these matters and who 
do not understand the differences between 
institutions, to come to a college for work 
of the university type, is little better than 
attracting them under false pretenses. It 
would be much better for our educational 
system if the colleges would do no graduate 
work at all, unless they can offer something 
which they can do better than the univer- 
sity. In the training of their own and 
high-school teachers, and other interpreters 
of knowledge, they have, from the very 
nature of their activities and the presence 
right at hand of the best of all practise 
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schools, a work which they can do better 
than the university. I hope ere long to see, 
in one of our greater colleges, the establish- 
ment of the first graduate school devoted 
to the training of these interpreters of 
knowledge. 

But now I have reached the bounds 
which custom and courtesy allow to a 
speaker for this kind of address, and al- 
though I think with regret of the many 
large matters I fain would include to make 
my account of this subject complete, I must 
come to a close. I shall add but one thing, 
which is this— a summary of the objects for 
which we should work. 

1. A continuous and adequate system of 
nature study in the schools, so complete and 
so good as to send every student into the 
high schools with no prejudice against sci- 
ence, and with a solid foundation of natural 
fact knowledge. 

2. A four-years' course in the high school 
in the standard sciences, upon exactly the 
same basis of efficient teaching and educa- 
tional dignity as any other subjects what- 
ever, being required in so far as' they are 
required, and elective in so far as they are 
elective. 

3. A system of education in the college 
which will preserve the golden principle of 
the elective system— viz., the fact that the 
mind like the body derives greater good 
from an exercise in which it can take an 
interest than from one in which it does not 
— while pruning away the absurdities that 
have been allowed to graft themselves 
thereon. The logical system is the group 
system, in which the student is free to 
choose his group, but having once chosen it, 
finds his studies arranged on a plan ap- 
proved as wise by educational experience. 
"We must not expect a majority ever to 
choose the science groups, but those who do 
should receive a training qualitatively 
equal to that in any subjects whatever, and, 



above all, thoroughly but humanistically 
scientific. 

4. A critical review and retesting of our 
present educational methods and material, 
with a view to the elimination of the im- 
practicable, the replacement of the medi- 
ocre, and the introduction of better, to be 
sought through critical educational re- 
search. 

5. A system of training of teachers which 
shall recognize that college teachers and 
university investigators are not one and 
the same, but fellow craftsmen, entitled to 
equal honor for equal achievement. The 
training of the university investigator be- 
longs to the university, but of the college 
teacher to the college, which should estab- 
lish the suitable instruction in the practical 
and humanistic phases of the subject. And 
since the college teacher is from his pro- 
fession primarily an interpreter of knowl- 
edge, he should make that his particular 
field; and the colleges should cherish and 
develop, as their particular function, all 
activities connected therewith. 

These things, I believe, will make the 
sciences free from their present educational 
disabilities. It is true they will not give 
us perfection. But what is perfection, and 
who wants it? Perfection, so I fancy, for 
J never have seen it, is in this like truth, 
that there is more pleasure in seeking than 
in finding it. Besides, man, for whom we 
are doing it all, is imperfect, though the 
extent thereof depends upon the point from 
which we view him. If one were to look 
down upon him from the place of the 
angels towards which he likes to believe he 
is ascending, he must seem a very poor 
creature, deserving only of pity. But if 
one looks up after him from the place of 
the beasts from which we know he has risen, 
then he looms as a very grand figure, 
worthy of credit and honor. After all, 
perfect or imperfect, good, bad or indif- 
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ferent, he is the very best thing of which 

we are sure. It behooves us, therefore, to 

make the most of him. 

W. F. Ganong 
Smith Coixege 



PRESENTATION OF THE LANGLEY MEDAL 
TO TBE WRIGHT BROTHERS 1 

Mr. Chancellor: The award of the Lang- 
ley medal to the Brothers "Wilbur and 
Orville "Wright emphasizes the fact that we 
are living in an age of great achievements. 

The twentieth century had hardly 
dawned when the world was startled by 
the discovery of radium, which has opened 
up an entirely new field to science, and 
which has led us to modify profoundly our 
conceptions regarding the constitution of 
matter. 

Another new field has been revealed to 
us through the development of wireless 
telegraphy and telephony; and we now 
utilize the vibrations of the ethereal me- 
dium of space for the transmission of 
thought. 

Then again, we may note the most revo- 
lutionary changes going on before our eyes 
relating to methods of transportation. 

The appearance of the hydroplane-boat 
probably foreshadows a revolution in 
marine architecture and propulsion. On 
land we see motor-cycles, automobiles and 
electric cars displacing the horse. Petro- 
leum and electricity have become powerful 
rivals of steam ; and we seem to be on the 
eve of a revolution in our methods of rail- 
road transportation, through the applica- 
tion of the gyroscope to a monorail system. 
And now aerial transport has come, dis- 
pensing with rails and roads altogether. 
The air itself has become a highway; and 
dirigible balloons and flying machines are 
now realities. 

1 Historical address by Dr. Alexander Graham 
Bell at the Smithsonian Institution, February 10, 
1910. 



How well the predictions of Langley 
have been fulfilled. We now recognize 
that he was right, when he said a few 
years ago (1897) that: 

The world, indeed, will be supine if it do not 
realize that a new possibility has come to it, and 
that the great universal highway overhead is now 
soon to be opened. 

It has been opened ; and who can foretell 
the consequences to man? 

One thing is certain: that the physical 
obstacles to travel have been overcome; 
and that there is no place on the surface 
of the globe that is inaccessible to civilized 
man, through the air. 

Does this not point to the spread of 
civilization all over the world; and the 
bringing of light to the dark continents of 
the earth? 

THE PIONEEBS OP AERIAL PLIGHT 

"Who are responsible for the great devel- 
opments in aerodromics of the last few 
years? Not simply the men of the present, 
but also the men of the past. 

To one man especially is honor due— 
our own Dr. S. P. Langley, late secretary 
of the Smithsonian Institution. When we 
trace backwards the course of history we 
come unfailingly to him as the great 
pioneer of aerial flight. 

We have honored his name by the estab- 
lishment of the Langley medal ; and it may 
not be out of place on this, the first occasion 
for the presentation of the medal, to say a 
few words concerning Langley 's work. 

lahgley's work 
Langley devoted his attention to aero- 
dromics at a time when the idea of a flying 
machine was a subject for ridicule and 
seorn. It was as much as a man's reputa- 
tion was worth to be known to be at work 
upon the subject. He bravely faced the 
issue, and gave to the world his celebrated 



